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Abstract: Ecological niche modeling (ENM) is widely used in the study of biological invasions and conser-
vation biology. Maxent is the most popular algorithm and is being increasingly used to estimate species’ re-
alized and potential distributions. Most modelers use the default Maxent setting to fit niche models, which
originated from an earlier study containing 266 species, with the purpose of seeking their realized distribu-
tions. However, recent studies have shown that Maxent uses a complex machine learning method. It is sensi-
tive to sampling bias and tends to overfit training data, and is only transferrable at low thresholds. Default
settings based on Maxent outputs are sometimes not reliable, making it difficult to interpret. Using Halyo-
morpha halys and classical modeling approaches (i.e., niche models that were calibrated in native East Asia
and transferred to North America), we tested the complexity and performance of the Maxent model under
different settings of regulation multipliers and feature combinations, and chose a fine-tuned setting with the
lowest complexity. We then compared the response curves and model interpolative and extrapolative valida-
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tions between models calibrated using default and fine-tuned settings. Our purpose was to explore the effects
of the model’s complexity on niche model performance in order to improve the development and application
of Maxent in China. We argue that selection of environmental variables is crucial for model calibration,
which should include ecological relevance and spatial correlation. Reducing sampling bias and delimitating a
proper geographic background, together with the comparison of response curves and complexity of Maxent
models built under different settings, is very important for fitting a good niche model. In the case of H. halys,
the default and fine-tuned settings are different, however the response curve is much smoother in the fi-
ne-tuned model, and the omission error is lower in introduced areas when compared to default model, sug-
gesting that the fine-tuned model reflects the response of H. halys to environmental factors more reasonably
and precisely predicts the potential distribution.

Key words: ecological niche model; Maxent; model complexity; transferability; realized distribution; poten-
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Yeofy 2= (A AL FE T 70 (Peterson et al, 2011; REKT4E,
2013). — MR UE, AERALBIAY A] 2 N SEIS WL 7
% (mechanistic approach) £ & F1 AH 5¢ 14 7 &
(correlative approach)t% 7! fFi(Soberon & Peterson,
2005; Kearney et al, 2010). SZIGHLERM: T E45 1042
I8 3k S 6 I X b 1 A PR 52 P R HE B 42 Fob 78 3
PR [A] R R 3 AT AH I 7 G A2 25 S A 2R N 3 3 2
(B AN AR 25 23 (AL IBG Ao, R A0Fh A 7 A 58
MUAH G AR B, ARG — E I SRR R M g Ay, A
Wr A AR TR R, s A5 AR BIAN [ (1 i
[F1) gty 41 243 (6] o >R 00 490 ol 114 300 5 93 A1 (reealized
distribution)F17& 7 43 7fi (potential distribution). 55K
oML T RASABRAH L, AHOCETT R AR
RIS BATTT TR . M@ AR T B, P 7 280D
SRR, NMBEBORER Z K= R . 50T R
SRR R TIFEAE, ARz N H HES)
FHH IR IR R AR R, KA AESAEE . A
BALEYIF AR R BRSO 5 AR K
FRAEHAR ) B R R A b o B Y ) B
fii(Peterson & Soberén, 2012; FFE$ELE, 2013; %k
kT4, 2013).

A A AR T AREADL (0 P B o3 A B PN T 1R,
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RAR R o AN 7R B0 7%, E N T ORY X 1 57 F
W fE P ORI T b 5 DB b (18 A2
AN E B, B G TE, X PR LA
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(Jiménez-Valverde et al, 2011). 75 LAB 5254 A H #)
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FLEI b o A 1) T S B A M R B0 S 43 A, AR
WVIRNAFAE 53 A5 AL FT AL I 420 Aot 23 A 5 1va) T
S WL A ¥ LE 73 A7 (Jiménez-Valverde et al, 2011).
Maxent 5 B4 J& H B 48 F f 9 732 (0 28 35 A A Y
(Ahmed et al, 2015; Barbosa & Schneck, 2015; Vaz et
al, 2015), ‘& LLHE 18 FHL 2% 2% >0 30 O Ak il
(Phillips et al, 2006), ¥R FEAE T A KR SR
SR AR B R A AR Y, T AU BB oA A T AR )
A AL S 73 A 2 [8] (Jiménez-Valverde et al, 2011).
FEA AL, ] AR R A 2 RG]
ek, MERBEMGIME R, MRS, T
1% (Qiao et al, 2015). WAl AEAR B [ AT &6 A5 AN
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(BRI, AL, AT DL AED)), Frillik
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2008). K5 HIRT TR I, 15 LA RIEAE 0 A1 N
H I, Maxentf5 B0 K FE il 22 UK, 2 5 7= Bl
JFEAUL 5 (overfitting) ) [7] 8, AT 52 MR B F % 7% i
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71, BB e D1 AEAR BB 15 I 5L 4T (Peterson
et al, 2008; Warren & Seifert, 2011; Warren et al,
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Fig. 1
rededge arrow indicates the AICc-chosen setting.

Performances of native niche model of Halyomorpha halys under different settings. Black arrow indicates default setting,
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Fig. 2 Comparison of response curves of Halyomorpha halys to five bioclimatic variables based on the default and fine-tuned
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Fig. 3 Predictions of Halyomorpha halys based on its native Maxent models calibrated on the default and fine-tuned settings
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